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(57)Abstract 

PROBLEM TO BE SOLVED: To conduct precise ABS 
control which is stable, comfortable and close in 
consideration of the interference of four wheels. 
SOLUTION: A wheel speed detecting means 10 for 
detecting time series data of the wheel speed of 

respective wheels for each prescribed sampling time, . rMi 
a torque gradient estimating means 12 for detecting 
braking torque gradient against slip speed from the 
time series data of wheel speed, an ABS control 
means 14 for calculating the operation amount of 
brake force acting on the respective wheels so that 
an estimated braking torque gradient may almost 
meet 0, and an ABS control valve 16 for controlling 
the brake pressure based on the operation amount. 
The torque gradient estimating means calculates 
wheel speed changing history and changing the 
history of a wheel speed change from the time series 
data of wheel speed, and calculates braking torque 
gradient based on the history, therefore, estimation of 

wheel speed is eliminated, and it is possible to conduct ABS control stably. Only minority 
parameter identification is required, therefore, it is possible to improve calculation accuracy. 
The operation amount is calculated in consideration of the interference of four wheels, thus 
attaining close ABS control. 
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J R c 2 M J " 1 

= - k , ITj + X k j ( T i — T 1 1 ) 

J R, ! M J = ' J R t 1 M J= 1 

(7) 

[0 0 4 9 ] «rf#5. t:5T, X 'J v 75$ & 3 rad/s 50 it'? ifrTf R. Mg/4 ( g lifi*>*lii£) <0^± 



19 

[ 0 0 5 0 ] 

R c Mg/4 



max( k i ) = 



( 11 ) 1 0 - 1 1 4 2 6 3 

20 

= 0.005 (sec) , R, =0.3 (in) , M - 1 000 (kg) 
T£<fc* nax(k, ) = 245 ftoT* 

[ 0 0 5 2 ] 

[R 1 3 ] 



m a 



x ( — I k , ) - 0. 054 < < 1 



[ 0 0 5 3 ] fc&O, (7) 5£te*5S0>«fc o KififfilT* C 



[ 0 0 5 4 ] 



k , 



[114] 

{o>i [k-1] -co , [k-2] } + f . 



= - <o t [k] + 2 o> , [k-1] - ca , [k-2] 



(8) 



f , = k , 



J R 



M 



Z T j 
j - 1 



[ 0 0 5 5 ) Z (D V \Z&mT Z> C £ \Z <k 0 . 

& c <t#pj|&<h ft o * (8) j£\z*> v < y<on ? 

[ 0 0 5 6 ) >i*5. Mfb h)V9ififtm LT^ 



J R 



M 



I k j ( T , — T b i ) 
j - 1 



40 



[ 0 0 5 7 ] WT©^T7/1 *>5-f > 

T^di^nfc^T^X^'y 7^2 d tiCcfc 

o, ftmanfc*!!**©***^-?-* &>, [k] *»e»« 

[ 0 0 5 8 ] 
[R 1 5] 



21 



( 12 ) 



<&H8¥ 1 0 - 1 1 4 2 6 3 
22 



<t> . Ck] = 



r {o> , Ck — ID — w . Ck-2]} / J 



(9) 



y , [k] =-w, [k] + 2<o , [k-l]-6>, [k-2] 

[ 0 0 5 9 ] ch 43 < • fcis, <9) SCOfr^J*! Ck] V>m 

^itcoi > -? )i<&ir$x~ (D^itizm-t z> mw&t $> z> * 
:mt (8) a:***»ft< MAS) 3i»<&3ft#fi5* 

^ 5 1 v f 2 : 



<10) 

c o 0 6 o ] 

[ft 1 6] 



0 , Ck] = 0 < Ck— 13 + L. [k]( y, [k] - £ , [k] 7 - 0 , [k-1]) 



P, Ck— 1] [k] 



L, [k] = 



X + * , [k] T P, Ck— 13 * . [k] 



(10 



1 



P. Ck] =■ 



P. Ck — 13 — 



P, Ck— 13 * i Ck] * i Ck] T P* Ck— 13 i 



X + 4> . Ck] T p, Ck — 13 * . Ck] 



[ 0 0 6 1 ]' 

0 »< *ftl^?S-r36ai«tt («AtfA = 0 . 98) T 

C 0 0 6 2 ] (\\)^<Dtcm<D e i ii, 



®h)i2£im<Dmi£mm) <n . (2) a«r. wftMi'* 

Fi (=Fi * • R« ) , ft»ft»JKO*aci), (=v 

/R. ) V>T3E-r 

[ 0 0 6 3 ] 

[ft 1 7] 



( 13 ) 1 0 - 1 1 4 2 6 3 

23 24 



Jft), -fi ( CO v - <J . ) -Tbi 



M R c 2 & 

j = i 

[ 0 0 6 4 ] ±UZ>. (12)SCJ:.D, ft i ttG># [ 0 0 6 5 ] 

UMiKy. ( = -dw, /dt)li, 10 [ftl8] 



(12) 



= - X - F j Ceo r -a), ) (13) 



1 1 

F i («„-*>'.) + T b i 00 



C0066] <t ^£n*>. ft i to©* U y ^5S I 0 0 6 7 ] 

K (to, -wi ) *x, l:I*»AT, (12)-(14)5££ [R19] 

1 1 1 



x , — 



I F j (x i ) F , (x , ) + T 



MR. 2 J J 



1 

Y , = F , (x , ) + 

J 

[ 0 0 6 8 ] ft i li©frJifr h;i/£ f, . 30 

«u» **7Uv^a*x. ifi#©ft!i» mi^ f 
(x, ) Z>XiZ<D£? fcfclfc-eiBftlf -ttatot* U 
Fi (Xi) = ki x, 

ft i M (i = i P 2.3,4)fcwu, x U 75ift©i$ 

, [j] <h-T£> ( j =0,1,2 ) . fib, #IS*flJx 



(15) 

1 

T>, (16) 

J 

ttMU^F (x, ) ^'Jy«Kx, fcttLTfWfth 

jw^^iSk, i;:j6t;T-*M*ttfc«ffcT*$Jli : e7 f ;i' 

[ 0 0 6 9 ] 

(17) 

[ 0 0 7 0 ] (17)5$*<I5K <!6)5*K:ftAL. 

[ 0 0 7 1 ] 
[ft2 0] 



( 14 ) 1 0 - 1 1 4 2 6 3 

25 26 

4 7+1 ]-*[>) *^AiKx[jl + P)+~T b U (18) 



K= 



'ki o 


0 


o" 












">il/j" 






0 *s 


0 


0 








*ilJ) 










0 0 


*3 


0 














-0 0 


0 


V 



















MR. 



MR? 



MR? 
J -1 



MR. 
J 



MR. 2 
J 



MR? 
J 

MR? 



MR? 
J + 1 



MR? 
J 



MR? MR e 



MR? 

J 
MR? 

J 
MR? 



[ 0 0 7 2 ] -r&ta'fc* x [j] , y [j] 

t> [j] ^tuc^T©* u * -?mm 



[ 0 0 7 3 ] <h d (19)5£J; 0 

tIMXfty E j + l ] 14. 
[ 0 0 7 4 ] 



1 ^>7)im<D^ 



1 



v C i + 1 D 



[ft 2 1 ] 

(K * [ j + I ] + //) + 



1 



T> [ j + 1 3 
(20] 



[ 0 0 7 5 ] (19), (20) ^<fc 0 , 30 

K-(x[j+l]-x[j]) 
= - J (y [ j + 1] - y [ j ] ) +T k [ J + 1] -Ti [ j ] 

(21) 

^6tl5, [ 0 0 7 6 ] UDjSiCfcUT, 

<J> = x [ j + 1 ] - x [ j ] (22) 
f =-J(y[j + l]-y[j])+T» [ j + 1] -Ti [j] 

(23) 

tm.<t. 

K • <f> = f (24) 
<hft£>. 40 [ 0 0 7 8 ] (18), <19)5f£3ia3-frT (Kx [j] + 

[ 0 0 7 7 ] ::t, f©t***^5t, BttTSlJ- ©EfciHSLTRS-r**, (22) 5^ J: 0 , 

>:/;hbj<&* u y -tub*,. * u ^ -fmm [ 0 0 7 9 ] 

0SftKWTS«3I3«:5Kl/Tl** C £*«;brt»*. [ft 2 2] 



* = r A y [ j ] + 



( I - A) T b [ j ] 



(25) 



[ 0 0 8 0 ] a*t#6il*. Sfc, MM h JU^GHS^Jt* . [j] Ml-) tit, (N)5t£M 

-*£F[j] (» i $&(DMm h frtnoftRmT-* F 50 ft I T 3 <h , 



( 15 

27 

F [ j ] = - J y [J] +Ti [ j 
f = F [j + 1] - F [ j ] 

[0082] (27)5**0* f »»rsit>^^wo 

[ 0 0 8 3 ] £JL±«kO,' <12)Ml4)*T^£ttfc*tt©, 
-SnK-tt £ , (17) Sri^E^T^"? (18) , (19) o 

izmutz t&\z. cojfifti$nfca»«»*, (24>a io 

ki •■ J> i == f i 
&*fb* (24)* CD f £ * <h£ 
f « [ f , ' f . f 3 f - 3 T 

= [ <f> i 4> : (f> i <f> 4 " ] 1 

[ 0 0 8 6 ] % \ W<D* II ©15*81 

C j ] TkXS% i *ico:7>-* h)Vt om%n 20 
5*—* T» . [ j ] ■(caS-^^TSB i HO f . , <t>i &(2 
3), (25)*<fc OiH^L, S**Snfcf, , 4. 4(28)S 
JC<ftAT3 C <h H J: 0 i^n^^f- * ^ > ^ < > 

(»3R3S7 o^^coab s ^ co a ) asf*JHi—w* 

ii Sif^te 0 ) (Cilft-T 5«t o A B S ftJ**J)£fT 

Jo)i=Fi (fc> v — a) » ) — 



10-114263 

28 

(26) 

[ 0 0 8 1 ] ^lt, (23) jUC (26)*^iiffif^i:, 
(27) 

(23), (25)aT?»t) $nfc»»> 

[ 0 0 8 4 ] cnicioT, EIS/^*— 1 Ott 
SCt^Tt, IpI 36^ 7 3 ^tf*±Ba* 

[ 0 0 8 5 ] err, (24)**, » im\ZO^X^f 

(28) 

[ 0 0 8 7 ] tCaT, ABSM^tt^^ftOftttfl) 

[ 0 0 8 8] :/W-*^30l/**tln y ^ttfifSTK* 
&/utzt%<DmttlZttfolsfr7l'-Jr mu^t*, • At* 

mmits (12), <13)*<fc 0 #<£>* 5 tcESj&Sn*. 
[ 0 0 8 9 ] 
[ft 2 3] 

+ u b , (29) 



MRc 1 = -ZF J (cov-^j) 

i - 1 



(30) 



k , =6i (oj v — a> , ) 

[ 0 0 9 0 ] (31)*li&**fc<&*«» MI^SJE 

[ 0 0 9 1 ] t:5T, F, , G, (413 6 (a) , 03 6 

(b) ic&^-r j:^icu) o r-tn-^ntr-^efctf o 



(31) 

icjc^t^i fcK»2 o , 2 3 tm%.mm&ft<D%mt 



( 16 ) 

29 

F, = (f i + W, , A, , ) x t + fio 

G, = ( g . +W,i A,i) x, 

[ 0 0 9 2 ] ICT, f, 6 (a) cDlE$| 2 0 

g, ti!S6 (b) Oit^l 2 3 C0^# £tt. 

^6 (a) CD&H21, i6S22R^06 (b) Otttfe 
2 4, 2 5li#»««»©±Tffi£**«l'TfeD* A 
„ , A lt £± 1 £T£C:<hlC#j£LT^£. 

[0093] -r&Jb^* (32)sc«¥«-*w. jgo©»a 10 

(a) ©i£i*2 0 £*tf»»2 1 *»€>«»2 2 ©ISfflJK 

x = A x + B > AC, x + B 2 u 
y »Ci x + DnACi x 



10-114263 

30 
(32) 
(33) 

e«>#»Jg«f(H&. @6 (b) CDE3&2 3£^tl®&2 
[ 0 0 9 4] SSC, (32). (33) jCS: (29). (30). (31 ) 

ictc^AU. (wo) jso £utk 

[0 0 9 5] 
[K24] 

(34) 
(35) 



1 



A 



MR, 



f, f, U U 
f, ft fj f* 
f, fa *> f. 



f. 0 
0 f , 
0 0 



0 
0 



fi o 



B, 



MR C 



1 f 




f * 






•> 0 


0 


0 f. 


















W,, 


W.j- 


W, 3 




0 


0 0 


°1 


1 


f Wm 


0 


0 


0 


0 


0 


0 


o i 


111 






w.. 


0 


0 0 


0 




0 


tf, 


0 


0 


0 


0 


0 


0 


If! 




If J 




0 


0 0 


0 


J 


0 


0 




0 


0 


0 


0 


0 


In 


W,2 


W,3 


W,4 


0 


0 0 


0 




^ 0 


0 


0 


w,. 


0 


0 


0 


o-' 



Bi — 



0 
1 
0 
0 



c,= 



, 1 


0 


0 


°1 


0 


1 


0 


0 


0 


0 


1 


0 


0 


0 


0 


1 


1 


0 


.0 


0 


0 


1 


0 


0 


0 


0 


1 


0 


1 0 


0 


0 


1 ' 


f 9 ' 


0 


0 


0 


0 


9i 


0 


0 


0 


0 


9j 


0 


L 0 


0 


0 


0< 



D 2 ,= 



0 0 0 0 W.i 0 0 0 

0 0 0 0 0 v., 0 0 

0 0 0 0 0 0 Hf gJ 0 

0 0 0 0 0 0 0 w 9i 



( 17 ) 



31 



1 0 - 1 1 4 2 6 3 

32- 



[ 0 0 9 6 ] £ , 
[ 0 0 9 7 ] 



2 5 ] 





. o 


0 


0 


0 


0 


0 


0 


0 


AfJ 


0 


0 


0 


0 


0 


0 


0 


0 


Am 


0 


0 


0 


0 


0 


0 


0 


0 


A r 


4 0 


0 


0 


0 


0 


0 


0 


0 


A, 


, o 


0 


D 


0 


0 


0 


0 


0 


A.j 


0 


0 


0 


0 


0 


0 


0 


0 


A , 


o 0 


• 0 


0 


0 


0 


0 


0 


0 


A 


[x , 


X i 


X 5 


X 4 


] T 


. y 




Ck 


[u , 


U t 


U 3 


U 4 


] T 









(36) 



[ 0 0 9 8 ] :;t\ xia<o, mo<D&Mtm<n 

[ 0 0 9 9 ] (36)5*©«j6«:*>-3tta©A <- 



20 



u 



x B 

X c 



+ 
+ 



B 
D 



y 
y 



(37) 

[0 10 0] -rfctafc* <36)&©*««:#Ott»©A 
(-ISA,,, A,.^l) &tf£r**JffllJ&€:V>fei0>'& 

[0101] 
[*2 6 ] 



(38) 
(39) 



[0102] fc£TL, x< ten > hD-7©ttfi, 30 
Ac , B, , Cc , D,' liKW-iStlfca > h n— 

TUS. -tit, (39)^Ox t IC 3 > h D — 3 <DWt&M 

(if 3<ji i 2 ©^©jgks) iiw, 

H 1 2 (c^-T^'5 f ^«:#SaLT#*-r*. 40 

[0 10 3] HI 2 0^tJH:^^T, 
?S® t»t5 *© M/yHH5 Oil^iMTSS 

® ic re jb coy u-* ii ict^gs s>© 



«SItoBo**g*i 1 6 (Kif /i). £:frbT$tSii 

i 3 tswfflKciiebfc'bot&s. cnii, x^->- 
**fc£E»flj©aaT*i*©aa£<»«-r* a^-e^ 

[0 10 4] B12tHt'JAS4A;it'*il 13© 
1114$: J, , UAthI/-;FH5 ©Pal® If Jag* 1 
1 4 ©t£ Ja£lfc£K, $II^1^R, h!/-;Hl 15© 

«ii^j, , b vv h i i 5 t&mtvffiom&mm 1 
i6owit^w, ##©aaw, ©@^te^^©^ 

[0105] 
[ft 2 7 ] 



( 18 ) ftfflW- 1 0 - 1 1 4 2 6 3 

33 34 
Mo J V KRW<3 - {J t J v s* 4- a(J t + J v )R 2 W v s 2 + J v Ks 4- g/Tf^}?? 
^{Ju, J t J V 3* + aJu,(7 t + J.)<R a W* 2 + (J* + J t )J v Ks + a(/« + J, + J.^JW} 



C40) 



[0106] fc*5, s W: 5 

HI 15 fc^ttWffi^-rJU 1 1 7 £#B«SftTt>* ^ 

w oo=/" { < J . + J ■ + J . ) K/ 

& momma i jcwiis-r*. 
[0107] ^tD*««Ru**t:-£ w kss 

*#bTS5flsU«<&0, M/y Hi 1 5<D«tt©fiii: 
ttSjS^te****^*?^ 1 1 7 KI&1PL&< fc*.' 

woo' = /" { ( J , + J ■ ) K / J . 

A2CMt5. 20 

[0 10 8] (41) £ <4 2)5S£:«:Jfc<ftL, *#«Hifi«tt J 
. ^*tt«ttJ. , hl/yHHttJ, «fcD*#^£te3fe 

f4(41)^<fcO s b«oo < fco fcffifflftRftllc /7ht5Ct 
left*. ftoT, *ttA&#0&£ffii&R0ftfl:&£rt 

[0109] *«iST?tt» 

G i — (o » » / P i 

-*EEP» Ktt T£ift:f6ila>. Ojt (a>. /Pi ) ©& 

G< = ( (w. /P» ) | s = 

[0 112] c©«/hy-f>Gi tt, (44) J: 5 

tz (a>, /p t ) <D&mm&&o>°o<Dummft-?<h%<D 

.tot, »/hy-f>G ( #ffi#«#A 2 K#frL 

feaz^ofiit bT^^is^^nts^yoG, 40 

[0 113J W/hyoG. a**!* WU^ftEt 

[0 1 1 4) El 1 3lC^-TJ:e>lC, *U -y^iilSAw 

/i = 1 + a R A w 

[01173 ::t, *<*£te®rac0i$EttffiR/t c: «t so 



J. ( J , + J , ) ) / 2 jc (41) 
* O^fiEfi^iZ h Uy K 1 1 5 £*#»« : E7 f ;i' 1 1 7 t 
^ifin, M/yHll5i**113i^I*e 

&&a>oo* (41)«C*J^T- ****«ttJ, £0 

J , ) } / 2 7C (42) 

[0 110] £-f, *891©«'hfiHI^S*«* *H<h* 
#fctt©£rt>S&*«»#©&firaRR«oo (<41)5£) 

lC*«ra«RcoooT«/hifi»T*. 

[oiii] **wroisff««¥Ri4- 
fcj§£\ m/jNy-r >g. * 

(43) 

«B»R«oo©fi»fi!6» t*3ttb. 

j woo) (44) 

*H-BSara<D*««Rw t«>H«cid:, BHOH 
«tl^«tc, ***U y^«fl^»*«R'u#e-*£ 
£SHRM«a<J5fcfiT*£<fc**»fcnT^*. fc*5. @l 

[0 115] LZZT, R/hJB«*ft«Ci: D ^U-^E 

y y*t>** x 'J ? OTt'hiliT*. 

X', 11 3 <&»tt£*-r*KBlc43MT. fciX'Jy^ 

^cdIhI D-C«'h«»Lfc£#©tf*«R*i 'J v 

[0 116] CCOt^, gS®<D^}^^^^ li, 

(45) 

0±CZ>M$))b)l2T t = it WR iz (45)*;£ttATa 



( 19 ) 



35 



T> « //WR = /t. WR+oR' A«W 

tft*. wi*$i**mT£s. (46)5£oi33j2£ a [oiis] 

ojX'I t. [R2 8] 

d T b 

= a R 2 W 



d A a> 



0 - 1 1 4 2 6 3 

36 
(46) 



C47) 



[0119] «fcoT\ (47)5£tCcfc 0 , mm Mu 

^£}E (dT, /Aw) aR' WCffUUCt^ 

[0120] yi/-^h;^T k * Tii^U-^jE 



10 5. ftoT, (40)5£c£>fciI4$tetC£ 0 

[0121] 
[ft 2 9] 



l/hy-f >G< 



oc 



jJv(J B Jt - JvJJKs/JaJbJvK + CtJ%J w KR 2 W 



= j\A 4- cxB 



A = 



•7a = «7t "f" Jv «7u» «7fl = Jt + Jv 



[0122] — &(C, (50)j£(C*5^T, 

I A I = 0.012 << 

t&5Ct^6, (47), <48)5£J;D, 

[0123] 

[R30] 
d T b 



d A a> 



[0 12 4] "T&fc^. XU ^^liSAwtC^ 

[0 12 5] l^iCckO, »'hy*r >G d fttffllb 

< Ml!) MU*«E£«ST* Z<fc#T£*. 
[0126] 

[3E01<0Sti£0>JgS] BAT, Elii£#JiaLT*5S9ia>£ 
*»G>fl£IBIc»* A B SMWKB£!¥«(CK9§T*. 

[0127] iii:^tJ;ol:, ?gi o*»a>JBSl«c« 



I B I = 0.1 (51) 

30 i ot,tottai$tifc*iiaK©w^3F«7 !f --^* i s«» 

(52) ^^43E*S¥R1 2T««Stlfc«» h^^^ECX 

5ABS frJfcP^a Hi.RABS frJPP^a 1 4 tC <fc 9 
^^TSCtCctOAB SW»€fT3 ABS«»# 1 6 
1 0 Rtf h;W^43E«fe*^a 1 2 ti, JttlfclBB 

40 -rs. 

[0128] mi ©*na*tts*a 1 o i*, si 

7 (a) omtfUZZ Oj!ai?*S. I7 (a) (C^Tct 

sic, ^^ji^ai^ai oii. wsft©«a«»raH5ic«) 

fcjfa*>o*tfc£&(cis)IE-r * J; 5 fcfxO flit 
t^D-^30<i:, *#(CHiesnfct!y^Ty^3-f 

£5 lcEB£*lfc7lcAB5 3 4 tfy^T-y 
^d-T 3 2 lc»&£*l* <!: A fl#K r fcfctt 

tT-y ^ 7 7 7d-r ^ 3 2 lc5E±Lfc£iffiiaJl <0ffl&&& 



( 20 

37 

3. 

[0 129] *U©@iit*{w->y^-^0-^ 3 0**111 

GB5 3 4 Lbfy y=J<^3 2 tc^^t 

«BE*«*4"rs. \Lv9 7 v ^3<JU3 2 (C^g 

4Lfc»««ffi©«rnSlW*ft€:ia 7 (b) 

CO 1 3 0] H 7 (b) K^TJ: \Ly27vyi 
<;i/3 2 £»£l,fc3Siiit«ffi«. ->^^-JWP — ^ 3 0 © 1 (f 

[0 13 1] H7 (a) 4>*tt&ttffi¥R 1 01* 

^i^~m4^©-r^Ttc^to{^^^n> &m$®n\zm 

*BkttUili3 6 OUi*«#^6» i li < i 
i =1.2.3,4 ) (0*«ia*©ll#*^J'7 f --*«. [k] (k 

tti^>^JP^a ; k=l , 2 ) tfi#Mi<tlZ. 20 

[0 132] ^C, ABS mW ft 1 6 (Z>#§/&£[^ 8 
^Ttft^-T-S. H8 (C^f ABSW#16 

ia, tsffttemommv vj^ vn^^r 1 3 2 mr, 
yi3 4 (j^t, TAJi/ysFLj ) t. timkmom 

r/N'ji/^sRLj ) £^AyT*?&f&£n£. 

[0 133] AJ^SFR, rt)V7S F L , /U^S R 
R; AJ^SR L tt, , ifJE^J/^^y 132a, 1 30 
34a, 140a, 142a &tf^JE$m;l/;7* 1 3 2 
b, 134b, 140b, 142b^IA^i^l:, * 
n^n7D>h*'f-Jk> l J>^ 1 4 4 , 1 4 6, 2fc 

ijt^-f-^y'j>^i48, i so tz^^^nrv^ 

[0134] 132a, 134a, 140 

a, 1 4 2 a &tf«JEfflLTCJl>y 1 3 2 b, 134 b, 1 

4 0 b, 142 bit ^tt*n/t;u KfcfSflWT* 

SFR3>hD-7l31, SFL3>hD-7l3 

3, S RR3> hD-7 1 3 9, SRU>hD-7l 40 

4 1 lC»«3ttTH*. 

[0135] SFR3>hD-7l31, S F L =3 > h 
D-7133, SRR3>hP-7 1 3 9, S R L 3 > 
hD-7l 4 lit AB SttW^S 1 4rt»e>a!6*lT£ 

;p jtjv -f t mem a*;u y<o bb m * «»-r £ . 

[0 136] ABSIfli^l G^^tfyXfA 

riJ£[I]?5cD*$/££ll 9 £JB UTWIHI (cKEf * . 

[0 13 7] E3 9 (Z^-Tct e> (C, S^xAilfiEEEIBlC 
14. 7~X3'-i/ | J>J f -SStf/W-it^7'f«oyi/ 50 
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-47;HH^iA^ 'j if- a*- i o o a«Ktte>nTn 
c<o u if-A- i o o icia, (^^tciAentyi/ 

H&U-tf — /t- 1 0 0^U'J-7f 
© U U-7A^yi 0 4 #KW-6*lTt**. 
[0138] U if- A- 1 0 0 0'J 'J-7/\^7' 

l 0 4H8^6EKSn^Ell:H, 'J 1f-A- 10 0** 

ai-r*#>^ i o 6 a*Ktt&*-u * 6i:7;h K(±ffi« 

-^108 w^JE^^tli-r^E^ir >1f- l l 0 LifitSL 
ttenr^s. c ©jE^ii >it-- i i o 14, y 

U-*- 1 1 0 <D®&lzm-3^T#>Zf 1 0 6 (blHfllfl- 
*§££tl*>L, <SffiP*Ctt^*-^>^(a (ABS, T 

Rc««o»iM) ^mars. 

[0139] 7^a-M/-^ 1 08©i^fSEi 

05gBWlCl4, T^-zl-AU-^- 1 1 0 <DteE.foE.m\Z 
#>-?l 0 6 Offlfflm^Z&ti'fZ t$k\Z®E&Em<D 
V (ABS, TRCfflffl<Dm±m%) £ 

[0 14 0] >J-tf-A- 1 0 0 ^63ffiK* nfcffil 

CD&fflcte, 7l/- + ^yjH 1 8 fc*>j&»ofcE*fcJS 

i:fcttJES»^s-a-ST^^-^u>y-i 14 

StlT^S. C077^-y'J>y- 1 14i^U-^ 
^301^ 1 1 8 t<DffllZ\Z, zl—A U — 1 1 00 

^^$%4$t^y^-^7 , -^^-i i 6#E«a*i 

[0141] :07*l/-^7*-X^- 1 1 6 tcti, 

1 8fl!)B*ii*l^-SI^TO*S» Ulf-A 
- 1 0 0 j*>S©ffl*©»ffi*ii&A3n, tt*a*fi#- 
^i^i^^xhT^a-AU-^-l 0 8 G OStttJE 

[0142] T** — S/U >y- 1 1 4*>6I*R 

>y-CO?4JE (V**EE) .£MfS<it** 
««f5t«i©7D> hffi77>*BEE« 1 6 4S^Ut 
ffiVX^Eif 1 6 6rt*H:l*Sn-0>S. f IT, 7D 

> KJIl^X^JEE* 1 6 4 Rtf M tffiT^ ^EE|2l= i 6 
6 \z\±* M»ttT?»iEfciH»;fc<OE» tftSJ:? (cU* 
*«©:/U-*»ffi£WET*P&BAJU:/l 2 0*^ 

nri^s. p & B/\*;uy i 2 0 la, 7 u > h 

[0 14 3] P&B/t^^l 2 0^«B5£CX^7D 

> h^TX^JE@BW 1 6 4 izii, A9-1ty^-r ^(DiS 
Etfi&TLfzm&lz'y a> h * - »j >^-?4je^ 
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KW-etiT^a. co*EE«it 1 2 2 ictt. 

Ef 1 6 8^tt«*nT*0, COy-X^-Ef 1 6 
8 tmi£&W 1 2 2 fcOMfctt, ]£* U 5 y * - 1 2 4 

[0144] BE* 'J 3 s/ * - 1 2 4 te, i^X t-AIES^ 
fc^U-*:/— 1 1 6 Ott»*lfiff£Jl±©X*W. 
JtJDtC^L, i£JE=£B 1 2 2 StftfflEZ-f 12 6*ff 

it. MJE7-T 7^126 li7X^-y 'J>/-114t 

[0 14 5] CcotZ-T^-IS^ 1 6 8 Kte. ±a$Lfc 

*ffltfcJS<o*l»v u/< ka;^ i 3 2 ( rn^^s f 
r j ) (ommmrtfr-? i 3 2 a t , fewnffloww v u 

J -f FA'J^ 1 3 4 ( f/U^S F L J ) <DiiJ£fcim;U 
y 1 3 4"a*t8«$nTl^. $ *>\zn)V7S FROM 
13 2 b&t/A'J^S F L 0«£E«/t;py 1 

34b ictt, uif— 100 A^saasffitt^n/tfiEE 

151? 1 6 2 #S8K$;hTH*. 

[0 14 6] /tJ^SF RRZfi/*)U7 S F L (DJE2j#ii& 
fiiJOffi* Ctt, -8J 0 »A V U J <i Yn)V7 1 3 6 (42* 
T, ryN*;uysAlj ) X tftt 0 & A V U / < K rUU ^ 
13 8 <&T. r/U?SA 2 J ) ^^^l^i^nt^ 
0, COA;i/^S A 1 Jt^AJ^S A 2 (Cli, S €> C ** 
Eil 1 2 2 OiiBEfflffi«#»ffiSnTt>*. fit, 

A'^y s a i <DBE*«»«i!JoiB«tt, ^s^o^u-* 

f-T 1 5 2 tC ^ U — * /£ £ *«] X £ 7 n > h * < — ^ 

1 4 4 JC«MS$tlT*5 0, A;i/7 r SA2 1i, 
5&mffloyu- + 5 :f ^X^15 4lcy^-^JE^Jb0A^ 

7P>h^-f-j^u i 4 6 jcttttsnrn*. 

[0147] A^/SA 1 2fctf/*;U:/S A 2 \t, il^O 

y u-**- HPttc^, mmmm 1 2 2 

§^7D>h*^-J^>'J>y- 1 4 4 ( 1 4 6 C^^ 
<5£ ?H#£#J D*iL, A B SMUP*- FBSfcWU AJU 
^/SF R&tfA'JW:/ S FL^^>CDJE*^&^7D>h^ 
<-Jk>'J>^-l 4 4, 1 4 6 \Z Z> <fc o \Z ft £ ^ 
0***. MttTIi, It^lz-^^-Hi: 

ab sfrip^e- Hto«io»x.tife*IIS(cfflfi:UTfT 

[0 14 8] ^-iEW 1 6 8 Kli, W0» 

A V V J <i brt)V7 1 3 0 (RT, r S A 3 j ) L 

t, ±»tfc*ai»fflo«if5py uy-r H/t;uy 1 4 0 

( S R R J ) OifJEli'JA'^T' 140at, 

ttfflottfBV 1/ J -f 1 4 2 ( r/t;^s R 

L J ) ©JfiflUMAUU:/ 1 4 0 b #t*!*3 nt^5. £ £ 
lZ/t)b7S R R 1 4 0 b&Wi^S R 

L 1 4 2 b t:ii, U if- A - lOO^b 

[0149] AMU^S R R ©Ejbft««©Ett ! (i, *fft 
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^-f-Jl-x 'J 1 4 8 Ktttt^ftT** 0 , /*)\s7S 

RL\Z, SSBO^l/^f-fX^ 1 5 8^7*U-^JE 

*»AsiJt*^-j^>'j 1 5 0 i:ii$nru 
<£>. 

[0 15 0] A;^SA3»i, u-*^-fb# 
'J •\'ffi"77,^flEIH® 1 6 6 ^^CDTX^EE^, /I 
R L lkT$}^)V~7 S R R t^jJ^J: ? 9& 
A, ABSM^-HfilCtt, y-X^-IBWl 6 8 CO 
ii5r4EE^A*;uy S R L 7kX$}^)V~f S R R iCrt^^cfc 5 tC 
10 :#£$J9&A*o -r&frS, SlfcTWU jI*:/^-** 
-RAB SMW*- HiO«IO»Ataa£S*«t«)TS 

[01511 ^l:, #**©JB»©f£ffi€:iftfl-rS. A 
A B S ^E— Ff^tCte, Ef9 0A'J^SAl&^A*;i/ 
l/SA 2 tfi&fiEgB 1 2 2 DVt;!/ 7 S FRS 

^UySFLi0#$iin. /\*>ll/:7S A 3 # 

1 6 8 <M<0#*|iS#*. 

[0152] **ta*ffl^a 10^, % 1 n-si 

^^^^O^^jiSOBt^ JiJ^-^ 0), [k] ^tB* 

[01531 ^C, hrt^SJEJf JE^R 1 2*«, ±EX 
t-^1I:*^T» ai, [k] tcg^^(9) SC, (10)^C« 

u; ^2 tc*5^T(ll)SC©i«<b^^6«lft h;i^£?i2£*i 
^f^o C©7fyyiS^^ry^2*«i*IIOigt 

30 ^t#^>o 

[01541 fit, ABS fHfSP^S 1 4 1 0(07 
n-^*- HOflfctt'CjfflSfcff'S. 01 0 ^ "T ct ^ 
l:, ABSfWSP^SMtt. h^^^EJtS^a 1 2^ 

*ft u fc ft-y- > ^)v^n(o m m b )v $ n& * ^ t «■ 

>^;U«f»|(C*5WS^*iao»ffftu (u, : i=l, 
2, 3, 4) ^il^-T^ (777^2 0 0) . 
[0 15 5] tfeb^, (29)^-(33)^^*=> (34)5*. (3 

*(36)SC<D«ji«:«FOtt*<DA (- l^A,,, A, , ^ 
40 1) *«Fe-r*«fBI3R_€:^fei*«»MK«-ffi&fflt»TRW- 
r^CtlCiD. (38)SC, (39)^0=3 > hD-^^^di 
■T*. fit, <39)5££)x. > hD-7©«ltfil 

I^^coy ic MH7SJE«5£¥& 1 2 ^«Stfc«» 
hJ^«EOllSRAtS:tl:«t0ABS«»#l 6 

[0156] m&&$% i § 1 icf^^L (X^^y 

2 0 2 ) , i «l(0«flESu, ^IE©aqiii+ e J: 0* 
frU^S^SrWS-TS (Xf^2 0 4 ) . «f^fiu, 
^iE©»*tt+ e £ D*£^«& (Xr^ 2 0 4 f^ 

50 ^J^) . m i flcO A B SMP#<D«fls©^&, i^Eil^ 
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KSS^Tft (Xt7^2 0 6 ) . 
[0 157] IMu. 1filE<D&mfe+ e£0Jz£<te 
(Xfv? 2 0 4 Sg«S) , -*ff«u. 

8) c iltlu, eiO/hS^»ft (X 

f7^ 2 0 8#«*IS) , * i IfcOAB SfMW#©««* 
WBEd^CRS-rs Uf^2 10) . 
[0 158] if^iu, *s*©»M-eJ;D'hS<fe 

ui^ Uf^y2 0 8 £^ « £ ) * t fc^s v - : « ^ a 

u, ^ftOS^M- e K±T*r3T*»^IE«>'*t(t«+ e 
KTO»*^tt, « i fiOAB S 
^ttif^lCfS^-tft 1 2) . 

[0 159] COJ; ^ \zm 1 *£<Z>&fEMu, IC^^TO 
«ff(ff^*8ft3S-rst, i £ 1 3E***f U * 

>ht (^77^214) , i #4 *tt*.T^**> 

KBID, 1^1 «*C bT-f 'J > > h Lfc*tt#** i 
(flu, iCO^T&tfMf ^OlS^^fx?. 
[0160] i 4 ZmTLfz^^ (7>tV?2 

i 6#«W3£) . is i »i-«4i*"r^To.A 

{f^£AB S$iJ$P#l 6^z£aiTft Uf7?2 1 

[0 16 1] COJ:5fcft**l«©*f^«^^iiim*n 
£<h, A B S $iJt5P^ 1 6 X\t. i80SFR3>ha- 
7 131, SFLa>hD-7l 33, SRR^>KP 
-7139, SRL3>hD-7l41^ 
iCJ^CTA^ySFR, MJ^SFL, A'i^SRR, 

n)V7 s r l (om^o^m^^ v . 
[0 16 2] -r&fcfc. Hffi«^0£&teJ&JEfflm;v;/ 

y-X^-IB^ 1 6 8 (Oi«»JE3&«**J6-«-S^-f -^-> U 

>^tijtjDA^nT^jii^^ii3tjD-rs« Etc MJEft^co 

KcfcoT, 0 9 (0<6ffiE« 1 6 2 ®(£»i£#»Jfc-r** 
« }* (I ^ CO <h * i i if BE ffll / 1 ^ y R « JE « A* ; U y £ ^ fl* 

HDA6nfciiiiE*«ss$nTi«»**«s»*n*. 

[0 16 3] «±<0J:Sl3#*ft®JB»T?!*. 

mmtf&itlfttLX%* Sfcft(CABS»J»*fT"5 Z<t 
[0164] **K<0JBK-TM4, *ttiaSC0!)«<t 
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T?»tTfc«i>, 3^(DA7^-^^[^^Ud:^n^6^ 

[0 16 5] *fe,.ccDa*a«sTn» 

10 [0 16 6] 5 IC, **B©JgiTli, 

to i 6 7] *fc$e»tc, ***©?Bfi!Ti*. *-f^<o 

tC^BSU, C©y7>h«i«Mt5J:5ftABS»!l' 

T, 4lft©^»«f t>#JS$*lfc#«)ai*»/j:AB SIWWS: 
H^T€ft„ 

[0168] ft*5, frjffij h;U££jEm£§£^ 8 ti* ±BB 
0J©,fc5fCABS£»fc»fflT*&*llc. WX.tf, 

[0 16 9] ^yc, 4:Att^)}gaB(Cfilft9S^li. 

14, SSIb h;U^ftE*«l36-rft C t^T#ft. 
(i20HIOil) fB 2 co^MiO^gliC^^ A 

BSMffllSi*B12«:ffl^TR?lt5. 7^*5, ^ 1 CO^ 

40 [0170] 12 ic^-r«t^tc, n2omm<D&miz& 

CO^^^Jt'-^ Ti [j](j = 1.2.3 )RZtJ$Lfa$im& 

OBSR^Jx-^ y [j] (j = 1.2.3 ) IcS^T. SH^ 

h ;u^^EtcS-^t a b s*JW0jfc«i>cB&* 

*SO«tt«f$«Jft5ABS«»^ftl 5t, 6tA 
50 BSfMW^Rl 5 iCJ; 0S»»$<lfc»f^if §i:S^l>T 
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ft*tt»»wy U-*ffi'S*fPT* C t C«t 0 AB S M*P 
tff^ABS.I!»#l 6t, a*fcj«fi)c$n*. Z 

<oo t><D7i'-* Mu#*aj*a 5 i , *ttttaKttu 

^g52, h;i/*«)EJ*«¥a 5 3 «3£bfc« 

[0i.7i] ^i/-+h;^«Bi¥a5 Hi. 

.R-fe >it tc £ 0 tt ffl 4 nfc * -f - JU 2/ 'J > #*JE tc i?r £ ©. 
[ 0 17 2 ] *MMiSSttU¥B5 2 tt, »*tfe 

-^co, ©as^lSfc <htcJ:^T^ i ti©«tfttt 

[0173] 
[*3 1 ] ■ 

S 

y i = <o , 

1+0, Is 

# 

[0 17 4] s tt7^5X*!ft©tR»^T* 

[0 17 5] Ml^aoeJtfc^a 5 3 14, £5 i HO^GS 

u.mm<Dm&WT~-$ y . [j] i ti^^u-* 

MU£©«l#fllx-*Tn [j] l:«^^T, (23), (2 

5)^:tc J; OSS i Mo f , , <f>. £&3lb, mnztitzf 

:ti:J;0«iiOlHfthJ^43Ek, **56*Jf"«-* 
[0 17 6] £§ 2<D*SSO^ffi©(^ffl*»l^-r 

s. *r, ■ Mi/^sjEits^as 3^, amanfcii 

SO^U-^ HM^©WP*fll'r-$' < I\, [j] (j = l,2. 

3 )-&ztm i ttcDSttwaftois^Jx-* y 

i [j](j = l,2.3 ) KStJ^T, »i«©Bfth;^ 

[0177] ABS«»*a 15^, Ml 

0»ft«^€«WUl*-r*. tl/T, ABS(WW#1 6 

[0 17 8] ffijUi, «W$il/t:^!ft hM^SJKjtf*** 
®£ O'hS < ftofct*, A B S WW^a 1 5 Id: , it 5 
cy U-*ffia?fi««-*fi ^£ A B SftTtfP^ 1 6 ICdi^ 
ts. ::t, o ifi R © je II I;: 
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<h, tt^tc^ u-+£E^fi«snr^-f ton y 
[o i 7 9] *»snfc«fthj^»E^i*i 

iO^KftofctSCv AB S*»*R1 5 fct?- 
K7U-*ffi©«flES4*«^€: A B S $HW# 1 6 Kffla 

[0180] c <d & ? \zm 2 (DnmoMmiz & £ 

[oi8i] m2<omm<ommr\t. mm mi^ 
tmm&m (*b»w) tit^x. «*wra**45t« 

[0182] ^2 ©*«©^J8(Ci5^T4>, A 

BS$iJ^i^ai 5Oftfe0«C» M 1 Oll^<D^I|lC^3> 

[0183] ^ij, mm hfrtmmfemm son, ± 

EMOASICAB SR«(caffl-f * 

[0 18 4] ftUffil h^^43E«ft*IB5 0*, 

40 OH^|iJ$gl 5 5 14, g| 2 0MH) h JW^OffiftK** 

^g5o©ai^^ic, mmzntzMmh )\s>7 zimvmiz 
[0185] Mi h^^wtttii, 7, u 

Wife MU£«tt<0H#<!:l*. -t©SSfb»tt*«, 

5 IC*5UT. lf-^/it^^X'J7 ^"jSISJ: 0 * S H * 



( 

45' . 

»«r, mftflfc^Ek 5 4li, 0 KifiV* IE V 
TfBfltbT***, *J(^ftfctt» WI^^EtfC©** 

[0 18 6] : C<&J:?fcHff*ll««IB5 5 0ffl*«f 
H2(7)AB SfrJW^iS: l 5 l:A*t5J;5'l:iiSl- 

t.*>&^.- ab -smow-fa l sia, *»» 

n v $ *®±-t 2>. 

coi87] m*p mu^sje** tr— ^ *t 36«t» 
Euc^b-r ft -t i oog^Mic 

;W*^E*«R«£E4£fliV>TK0i"r*. fc*3.- SSI 
[0188] m4 IC^-T J; 5 IC, II 3 © ^1 J£ 7£ & <£> 0J 

[0 18 9] Cl©5 51*/hy*f >»*«2 2tt, 
IbftOJt&JltftRcuoo ((41)5S) Tyu-*JE&«/hB!l 
<*tt)£ft/h£til<0..) S:tftffl-r«»*«a«'h 

[0190] ::t-, *Mi8tt/h««tttt«lu o 14, & 
aft*©*«ffl«aw»^4 o [Hz] s«-cfc*o> 

t\ K(ait$*JjLt 1 2 4 [ms3 . 19 4 1 . 

7 [Hz] IcmO, w©Jl«»€ + ^J?l«ftfrS«r« 

aaifu. A^fi4 1. 7 [Hz] j5i£<D^i£&/i£# 

MM 7 6 let 0 £«8iffi, ilft¥fi{l:t, ccDB«sp?» 
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[0191] fr*s. #JAtfl M&<Z>2 4 

[ms] , 2J1#]CD4 8 [ms] ©PS*3aJ5*— * 

Bl:*oa», 4 1. 7 [Hz] o*ttiEKift, 

EtiflU 0 fc^iPtTi**). 
[0 19 2] Hfcifi^fcJ; "5 

yu-^^^^it^ci^tf^. fit, yi/-^ 

[0193] W»ftB»OftfilT, Bl 1 5 tC^T 
ct-pfc, It&'MibJ&offlim (#JAfcf2 4 [ms] ) 
MT/2©C*iEEi:«ffiO-t-n-« r no^ - K 

[0 19 4] yi/-^Ei'Mg«BP. I*. 

•>u>^ c/-x*-je) , m i 5 tz^ufe/t;uy^> 

[0 19 5] KfcEE0!LfcJ:5tc, W'h^OG 

* t«ft hJP^43Ei:lil6itW<DI«l«tc*50-r. 
©ffl» h JP*SfE«*»5 6 14, n>t«/hy.< > 

[0196] S30)S*Wi»Offiffl«:HWf 

t/h^>»ff»2 2*««/J^W>G ( €St»U. MM 
h ;U^«JE«»» 5 6 C<D«/hY-f >G* S«» 

[0197] z<d& o \zm 3 ommommx-it, *Mji 
#^>cot, tc * i; t a ^ waiij isp* fTo affile* 

50 fflpJtti^S. 
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[ o i 9 8 ] maw:, m i <dab smm^® 1 4 j£t*te 

EI2 <0AB S«»#& 1 5 MM b £]E*f 

5 6(5*»8ll&«.ItSi:5l:««1-ntf, 

ft 2 <D*16©fl2lBOAB S IH»*«£PI«<D»**:»T 

[0199] S 6tC. M» h;U^£j|2*I£&ii 5 7 te, 
±B«.® J: ^CABS RfiCjBffl-T.sa^KC, tf , 

[ 0 2 0 0 ] &±#, * 

[0201] ±e*«©jbib©ab snnigB 

Ttt, !Bfth^^«IiB€:0Xtt0«Cifili«i:r««t , 5K 
[ 0 2 0 2 ] m 2 ©*Ml©®ffi©ffi»*J**iJ«» 20 

8^, i£3 0*ft©jg»©iwfb mi^$je«3£Kb 5 i 

[ 0 2 0 3 ] » 3 <D*lS<0JBIiT?, 7U--*jEO 

T -sjEmr £ ^aX-^ u — + -r x ^ ten 

[ 0 2 0 4 ] 30 

#5, £lO«nfc«i*rt<»£*a*. 
[ 0 2 0 5 ] $6tc, «f*JR2-tt*]14 o»Wi:in 

tf. *»5iflEfl!)j5<kici«'rstt3a»oJBB&cx*iijaK 40 

«©*£*tiiT*l l;mtrfca«B£fB*T€r S £ tO 3 

[ 0 2 0 6 ] «3RW5&tX8l*JI6 05SW(c'J:n 

n ^ ^ttjlfc^ft-f £OTt*ft < * *MiMja 
ft&tf ^l/ — * h JU^ftifOBS^^J-x-^^^WIitt h)l> 
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[ 0 2 0 7 ] <*6iC, »#E5Rtf»#E6 OSfiWfcJ: 
ntf, ^E*5^T?ifi(Bl**lfc5i»««fc£, 

£^&£iI#T£ C tlz J: 0 , IW»>^^fi3E*«lft'r 
S^CLfcOT?, 1^/17/-^* l^ttSilt^ 
TS.. *«ft«»«*©fi±&afWJF^H©S«^^ia 
ft4£trO££ft*J»****S. 
[ 0 2 0 8 ] W*30I7 0*^C«tntf, #**£tf> 

;U ^ $3 E<D £f&l 2 ©BSH£Jlrt»c«» 

-r*ttJ8KftT*l,fc3S 1 2 OtrJl't* KSt? 

*>Oft 2 ©^^^©ffelft MW£ ©$JE** h JU^4aEJiJE 

^»*«fi«bfcfiift h;u*ftEfc-»:-f s JOft:/i'-- 
#iftC Aftfc#«&j|fflrt»ft7 >7-a y * y p—^MffliftfT 
[ 0 2 0 9 ] £tz. 8 <D$S9I«C ititf, *M1£ 

tf^f tT * il * »* T €f S i: tO jaJK 3&«fl 6 ft 2> . 

[0210] $ 6{C f**£ 9 ro^^Cctnil 
mcO^it \zm'T2> ! &0&M<OmmRZfM$mi&&<O&4k<O : g. 

*w*T*5i:v^$ ft ens. 
[ o 2 i i ] nutm i o^^n^Ji i i <D&mz 

J;nil ftE^^-iUfififfil^tlfcilttWffi*, l^ffi"T^ 

^-e^/ **gft«»«*©m±RtfifiifWBg©saft* t 
lans tto ^ eftsa**M»eti*. 

[0212] sl^JM 1 2 ORWlCfcntf , 

o\zLtz<D-c> * ^«i> t »a o?s t^«*n Averts, 
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